Objective: Growing evidence suggests that psychological treatments are effective for improving outcomes in both epilepsy and psychogenic nonepileptic seizures (PNES). However, the risk of in-session seizures may cause concerns about safety and about seizures disrupting treatment. This study explores the risk of in-session seizures in patients with epilepsy and those with PNES, the timings of seizures during psychological therapy, and the responses of therapists to seizures. Methods: Consecutive patients with epilepsy or PNES attending 2 neurology centers in the United Kingdom for psychological treatment to help with their seizure disorders were studied. Information about seizures during outpatient psychological therapy sessions was gathered using a 12-item pro forma. 
| INTRODUCTION
Epilepsy is a chronic disorder defined by an increased risk of recurrent, unprovoked epileptic seizures. Psychogenic nonepileptic seizure disorders (PNES) comprise paroxysms that superficially resemble those seen in epilepsy but are not associated with the abnormal electrical activity in the brain that characterizes epilepsy. Most PNES are understood to occur as a manifestation of distress 1 or via attentional and belief-driven processes. 2 Both types of seizure disorders may remit but become a chronic problem in many cases. 3, 4 Neither epilepsy nor PNES is characterized by seizures alone. Cognitive dysfunction and psychiatric comorbidities are more common in patients with both of these seizure disorders than in the general population, [5] [6] [7] [8] and the complex and intimate nature of the links between seizures and psychiatric and cognitive morbidity is recognized in the International League Against Epilepsy (ILAE) definition of epilepsy. 9 Indeed, when epileptic seizures or PNES is not fully controlled by treatment, neuropsychological and psychiatric problems have greater adverse effects on patients' quality of life than seizure-related variables do. [5] [6] [7] [8] 10, 11 There is accumulating evidence of the effectiveness of psychological therapy in patients with both types of seizure disorders: such treatments can improve health-related quality of life (HRQoL) in patients with epilepsy, 12 and seizure control, HRQoL, and functioning in patients with PNES. [13] [14] [15] Consequently, in clinical practice, a proportion of people with PNES and epilepsy may be referred for psychological therapy. However, although there is a clear role for psychological treatment in patients with both seizure disorders, recent surveys in the United States, the UK, and globally suggest that even in the case of PNES, where psychological intervention is considered the primary treatment of choice, access to psychological assessment and treatment remains patchy. 12, 16, 17 Although this may be the result of a number of factors, one potential barrier to access may involve the extent to which psychology services are equipped to manage the occurrence of seizures. In many places, psychological treatment services specializing in the treatment of patients with seizures is not available or accessible and generic services (such as primary care or community mental health services) become involved. Less-specialized services may lack immediate access to medical support, so the occurrence of seizures (or concerns about managing seizures) can cause significant practical problems.
To our knowledge, in-session seizures have not been the primary focus of any previous studies, and their incidence in unselected populations of patients with epilepsy or PNES is not known. Although there is advice for therapists on how to respond to an in-session seizure, 18 The underlying model assumes that the patient's emotional and interpersonal problems will be re-enacted in the relationship with the therapist, and it seeks to use this relationship to understand and address these problems. PNESspecific additional techniques that may be used, dependent on presentation, include: seizure management and prevention techniques; exploration of hyper-and/or hypoarousal (often in the context of a trauma history); and techniques aiming to maintain an optimal level of arousal.
| Measures and procedure
This study was a service evaluation using routinely collected data. The data capture pro forma was used to collect information about the nature, precise timing, clinical context, treatment, and consequences of in-session seizures (see Appendix A for the pro forma). At center 1, this pro forma was completed immediately after treatment sessions in which a seizure had been observed by the therapist providing the psychological intervention. At center 2, working under the supervision of a consultant clinical neuropsychologist, 2 assistant psychologists and 1 research assistant extracted data for the pro forma retrospectively from the detailed contemporaneous clinical records produced by the therapist after treatment sessions. The pro forma captured rudimentary data, and we did not establish interrater reliability. Patients at both centers were identified using the hospitals' patient administration systems.
| Data analysis
Data were analyzed using SPSS (version 17). Betweengroup differences were analyzed using chi-square tests. The association between diagnosis and occurrence of in-session seizures was analyzed using chi-square tests. In a logistic regression analysis comparing seizures in patients with epilepsy and patients with PNES, baseline seizure frequency was entered as block 1 and in-session seizure occurrence as block 2.
| RESULTS
A total of 292 patients with seizures attended psychological therapy at the 2 centers during the recruitment period, 97 with epilepsy and 195 patients with PNES. Descriptive data on all 292 patients are set out in Table 1 . Descriptive data on patients who had in-session seizures are set out in Table 2 . There was a gender difference between the groups, with more female patients in the PNES group. Patients with PNES also reported a higher seizure frequency compared to those with epilepsy (ie, median = 10 and 4 seizures per month, respectively). The median number of psychological treatment sessions attended was 6 for epilepsy patients and 5 for patients with PNES. The total number of treatment sessions provided to patients with epilepsy during the whole recruitment period at the 2 centers was 678. The total number of treatment sessions provided to patients with PNES during the data collection period was 1356.
Three patients with epilepsy experienced at least 1 seizure during psychological therapy. These 3 participants had a total of 7 seizures. In comparison, 26 patients with PNES experienced at least 1 in-session seizure, with 48 in-session seizures in total. This means that 1 in 32 patients with epilepsy and 1 in 8 patients with PNES had at least 1 in-session seizure. One or more seizures occurred in 1 in 136 treatment sessions provided to patients with epilepsy, and in 1 in 36 sessions involving patients with PNES. Table 3 shows the logistic regression analysis with diagnostic group (epilepsy vs PNES) as the dependent variable. First, we controlled for seizure frequency, which was not an independent predictor of diagnostic group (P < .141). Second, we controlled for gender, which was an independent predictor of diagnostic group (P < .042). The addition of in-session seizure (present vs absent) showed this to be an independent predictor (P < .018) with an odds ratio (OR) of 4.4 (95% confidence interval [CI] 1.3-15.2). Therefore, patients who had in-session seizures were 4 times more likely to have PNES than epilepsy.
In the PNES group, seizures occurred more commonly in the first half of the psychological treatment as a whole, and in the first half of individual sessions. For the epilepsy group, the pattern was similar for individual treatment sessions. However, in terms of the overall course of treatment, 29% of the epilepsy patients had in-session seizures in the last quarter of treatment. For the PNES group, the most commonly identified trigger was a traumatic reminder (eg, talking about loss -33%). Twenty-seven percent of patients with PNES were judged to have been triggered by anxiety or other emotions evoked during psychological treatment. Seventeen percent of patients with PNES were thought to be triggered by "other" features of the psychological treatment, such as talking about daily functioning, engagement with treatment, or relaxation training. For the remaining patients with PNES, therapists were unable to identify a trigger (Table 4) . Epileptic seizures tended to be shorter than PNES, but in three-fourths of patients the PNES resolved in <5 min. Therapists typically responded to insession seizures by ensuring safety, removing any potentially dangerous objects, talking calmly to the patient, and generally limiting conversation to explaining that the therapist will stay with the patient but sit quietly. Therapists would avoid touching the patient unless necessary to reduce the risk of injury. In 14% of observed epileptic seizures, other responses were recorded. These included putting a cushion under the patient's head and/or providing "here and now" orientation, for example, saying, "It's okay, you are not on your own. Nothing is happening right now. We are in the therapy room." Most seizures stopped with these approaches. Therapists arranged temporary observation (without admission overnight) on a neurology ward for 1 patient because of 3 consecutive PNES. These measures were never considered necessary for any of the observed epileptic seizures, although more often than with PNES, epileptic seizures prompted therapists to make patients safe or ask a relative or carer to help manage the seizure. In 13% observed incidents of PNES, therapists either encouraged patients to rest in the waiting area or sat with them for a short time after the session ended (see Table 4 for descriptive data of observed seizures).
| DISCUSSION
Our study demonstrates that in-session seizures occur during psychological treatment for patients with seizure Incidence of seizures in these patients (median; range)
Number of patients that had more than one seizure (%)
7 (27) 2 (67) disorders. In-session seizures are significantly more common among patients with PNES than among those with epilepsy, occurring in 1 in 136 sessions with patients with epilepsy and 1 in 36 sessions involving those with PNES. Just over one-half of the 7 epileptic seizures presented as episodes of altered awareness ("absences"); just under one half involved limb/body shaking. The semiology of the 48 incidents of PNES observed in therapy was more variable (Table 4) . Interestingly, 13% of the PNES was described as involving complete unresponsiveness, compared to none of the epileptic seizures. This difference in the incidence of seizures between the groups was not explained by the greater seizure frequency reported by patients with PNES, with the group difference remaining significant after controlling for this variable. Thus although our dataset does not allow us to disentangle the exact reasons for the greater frequency of in-session seizures in those with PNES, it suggests that aspects of psychological therapy sessions can trigger in-session PNES. Given that the exploration of seizure triggers and patients' understanding of their seizures was a more significant part of the psychological treatment for PNES than that for epilepsy, our observations are consistent with the idea that PNES are triggered by the activation of seizure representations, by modulation of mood, level of arousal, or the mentalization of specific triggers including trauma reminders. 5, 27 This interpretation would be consistent with the Integrative Cognitive Model (ICM), which argues that PNES represent the activation of a "seizure scaffold," as a conditioned reflex-like response to internal or external cues in the context of impaired inhibition. 27, 28 In the ICM, the seizure scaffold is conceptualized as a learned script (similar to a computer program) comprising a sequence of perceptions and motor activities. The seizure scaffold is originally formed via inherent automatic responses (eg, freeze, startle) and physical symptoms (eg, dissociation/ hyperventilation/head injury), but it is also shaped by personal knowledge or modeling. This view is speculative, but worthy of further investigation. This conjecture is similar to how Myers et al Previous studies have demonstrated that about 50% of patients receiving psychotherapy for PNES become seizurefree with treatment and about 80% experience a >50% reduction in the frequency of their attacks. 13 Our finding that in-session seizures in PNES are less likely to occur in latter psychological therapy sessions resonates with these observations and suggests that patients may become better able to tolerate emotionally challenging situations as their treatment progresses.
Although there is some evidence suggesting that, like PNES, epileptic seizures can also be triggered by emotional states (and controlled by a modulation of such states), 27 these data suggest that, generally speaking, psychological therapy is unlikely to trigger epileptic seizures.
The between-group difference in in-session seizure frequency may also be explained by therapists who are pursuing a different treatment focus in epilepsy compared to PNES. For example, treatments for PNES may have more often focused on improving patients' tolerance of seizure triggers, or on antecedent psychological trauma, whereas psychological therapy for epilepsy may have focused on finding ways to live well with a chronic disease.
Neither epileptic seizures nor PNES were likely to cause a major disruption of psychological therapy. Almost invariably, seizures were managed successfully by the treating therapist without help from physicians or emergency care staff within the normal time frame of the therapy session. None of the observed seizures caused any injuries. Only 1 patient with PNES (and none with epilepsy) failed to recover sufficiently from their seizures within the time allocated for the therapy session to go home.
Despite the fact that seizures were relatively infrequent in our patient cohort, psychological therapy providers should anticipate the occurrence of in-session seizures in the patient groups described here, and to have safe management plans in place. Both epileptic and nonepileptic seizures can cause serious injuries. 30, 31 Although studies exploring the injury risk in these 2 seizure disorders failed to identify clear differences in the reported frequency of injuries, 32 the injury risk per seizure is likely to be much Place of attack (% of seizures)
In hospital transport 0 0
In the waiting area 17 14 In therapy room 17 86
Ambulance waiting area 0 0
Elsewhere | 849 lower in PNES. In patients with epilepsy, psychological therapy service providers should also consider the risk of status epilepticus, a potentially life-threatening emergency. In our consecutive cohort, medical support was needed only once-for a patient with recurrent PNES. Support was not required because of a life-threatening emergency but rather because PNES were recurrent and appeared unresponsive to the seizure control techniques applied by the therapist. The patient was given extra time within the contained environment of a neurology ward to recover from the prolonged seizure. The patient returned to a normal level of consciousness within half an hour of being brought onto the ward. Although medical support was, therefore, rarely called upon, psychological therapists in both centers had access to this support and could arrange further observation of patients. The ability to call for help when needed, and without exposing patients to the risk of traumatization by the involvement of emergency services, 33 may have helped therapists to feel more confident about tackling potentially distressing aspects of therapy. We present these findings of differential incidence of seizures during psychological treatment as an important contribution to understanding the psychological aspects of seizure disorders. These data have important patient safety implications. It is clear that in-session seizures do occur among both patient groups and that patients could potentially come to harm in treatment. We have several suggestions for future work. First, further work is required to develop our understanding of triggers. Second, we propose developing and using a checklist to establish the in-session seizure risk. This could include questions such as typical triggers and could form part of the clinical assessment and the typical diary-keeping exercise as part of assessment for treatment. At the end of the assessment or engagement phase of psychological treatment, the risk of seizures should be discussed with patients and an in-session seizure plan agreed . We propose this approach as a clinical protocol to establish risk, develop our understanding of triggers, promote transparency of clinical response, and ensure high standards of care and patient safety.
| Limitations
This study has a number of limitations. First, the retrospective recording of seizures in 1 of the 2 centers may have affected the accuracy of some collected data. Second, given that we recorded only a few variables, we were unable to disentangle the reasons that seizures were more frequent in people with PNES. We also had limited information about the timings of seizures within sessions in relation to session content, which might have identified the aspects of the therapeutic interaction serving as seizure triggers. As mentioned previously, another limitation regarding the comparisons between the PNES and epilepsy groups is that, given the differing etiology of the 2 conditions, the psychological intervention methods utilized by therapists may have differed between these groups. Furthermore, psychiatric comorbidities may have influenced the risk of in-session seizures, and psychiatric comorbidity profiles are likely to have differed between the patients with epilepsy and PNES, 5 but relevant data
were not collected in a structured fashion in all cases and therefore not available for analysis. Finally, these data relate to psychological treatment sessions and it is unclear to what extent the findings generalize to other medical settings.
| CONCLUSION
This study showed that the presence of in-session seizures is a feature of treating patients with seizure disorders, and these are much more common in patients with PNES compared to patients with epilepsy. Although PNES could almost invariably be managed by the psychological therapist without help from physicians or emergency care staff, we recommend that psychological therapy providers should anticipate the occurrence of in-session seizures and have safe management plans in place. PNES occur more commonly than epileptic seizures during psychological therapy sessions, and that and our preliminary findings regarding triggers add to the understanding of PNES mechanisms.
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